In order to understand product flows of cassava and actors along its value chain, a study was conducted in three out of the five antennas of National Program for Roots and Tuber Development (PNDRT); South and Centre, West and North West and East regions in Cameroon with the aid of structured questionnaires, interviewing producers, processors, transporters, marketers and consumers. It was observed that the major challenge affecting cassava enterprise development were age (60.84%) above 45 and education status (76.67%) below primary including poor organization and planning while women represent 65.83%. Transportation is dominated by head or back-load (60%) while 32.5% of cassava is consumed fresh and 51.67% of the product is sold in village market. In a partnership agreement between the International Institute of Tropical Agriculture (IITA) and PNDRT to enhance cassava production, IITA adopted the value chain approach in research-for-development that guarantees the coverage of production to consumption and considers all groups from farmers to consumers and developed a variety of cassava processing techniques to broaden the range of products derived from cassava. To achieve successful partnership, collaboration is formalized through appropriate agreements that clearly define responsibilities and expectations and required for a specific level of product based on partner's category, status, geographic location, years of experience, current activities and capacity.
INTRODUCTION
Total world cassava (Manihot esculenta Crantz) utilization is projected to reach 275 million tons by 2020 (Westby, 2008) with some researchers estimating the number closer to 291 million tons. Cassava can be converted into a large number of products ranging from traditional and novel food products, to livestock feeds, ethanol and starch and its numerous derivatives (Nagib and Nassar, 2006) . It is consumed by over 500 million people, supplying more than 500 dietary calories per day (FAOSTAT, 2005) , far more than any other crop. It is also said to be more productive per unit of land and labour than even the high yielding cereals and the highest producer of carbohydrate (Nweke, 2003) . Cassava is produced mostly by smallholders on marginal and sub-marginal lands in the humid and subhumid tropics and an important staple food due to its efficient production of energy per unit area and relative tolerance to poor soils but the key long-standing challenge of the smallholder farmers have been low productivity stemming from poor access to modern inputs, improved varieties, lack of access to credit, poor infrastructure, inadequate access to market, land and environmental degradation, and inadequate research and extension services and technology (Ouma and Jagwe, 2010) . In recent years, this challenge is compounded with the volatile food and energy prices and by the global financial crisis (Westby, 2008) . In Cameroon the major challenge for farmers to capitalize on the potentials of cassava as a reliable source of income is attributed to poor organization and planning (Njukwe et al., 2014) and there is a need for smallholder farmers to improve their position in food value chains in order to improve their margins and as a strategy for coping with agricultural food price volatility through innovations within the chain.
The New Partnership for African Development (NEPAD) has also recognized cassava as a crop which can reduce poverty in Africa and has recommended a Pan-African Cassava Initiative based on a broad based strategy which emphasizes better markets, better organization of producers for collective action, and better participation by the private sector. The International Funds for Agricultural Development (IFAD) sponsored National Program for Roots and Tuber Development (PNDRT), coordinated by the Ministry of Agriculture and Rural Development (MINADER), is intended to increase production of cassava in Cameroon by supporting producers and their organizations to overcome some of the problems identified; improving yields and improving access to more efficient processing methods. The International Institute of Tropical Agriculture (IITA) is technical partner and contributes in the development of technologies such as improved varieties, cultural methods of production and rural engineering and processing. PNDRT adopts and extends these new technologies to the users, based on needs of the farmers and consumers as a result of recommendation by agricultural policies, made in order to improve likelihoods of farmers and consumers in Cameroon. Cassava processing has been more of boil and eat while marketing had been grossly under developed with wide price fluctuation within seasons and locations (Nweke, 2003) . With rising populations, its role is rapidly changing from a traditional fresh human food commodity to an efficient crop for agroindustrial processing with some estimated 204,548 hectares devoted to it and corresponding annual production of 2.3 million tons (PNDRT, 2005) .
However, production is mostly by smallholders with poor access to credit and markets and the bulk of harvested cassava is sold at farm gate due to its bulky nature and short shelf life causing major wastes during harvest periods (Kawano, 2003) . Once the roots are harvested they need to be processed and consumed within a couple of days for post-harvest deterioration advances quickly (the same applies to the stem cuttings, that need to be planted within a few weeks after harvesting). Moreover, cassava producing areas in Cameroon often lack reliable post-harvest facilities and infrastructure such as roads, means of communication and input supply systems while farmers on their part are poorly organized. These post-harvest and market constraints hamper the development of cassava trade and often lead to the situation that any surplus beyond the immediate home consumption becomes waste and farmers are not motivated to produce more than what is needed to feed themselves and their dependents. Meanwhile cassava is seen to have potential to be transformed from a purely subsistence into a commercial crop providing raw materials to the food, feed, starch, ethanol and bio-fuel industries (Sanni, 2007) . It has been established that where cassava farmers have access to markets, they tend to adopt productivity-enhancing technologies (Nweke, 2008) .
The challenge to improve cassava production and markets in Cameroon is huge and the resources to address it are scarce. This is the most important reason why cassava production needs to be organized in form of a network that brings together the important stakeholders in the different sectors of cassava production, processing and marketing to enable them identify and address major problems. Hence, in a partnership agreement with PNDRT, IITA adopted the value chain approach in research-for-development that guarantees the coverage of production to consumption and considers all groups from farmers to consumers, including traders, transporters, processors, industrial users and export sector and developed a variety of cassava processing techniques to broaden the range of products derived from cassava. It was observed that the actors were operating independent of the other and necessitated a forum or stakeholders' platform as mechanism for appropriate knowledge sharing for cassava producers, processors and marketers and in the development of infrastructural facilities. The partnership arrangement led to shared resources, facilities, materials and knowledge in collaboration with universities and national agricultural research and extension systems, international and national NGOs and farmer associations for the purpose of generating new technologies and fostering innovations. In addition the stakeholders' platform enhanced profitable participation of smallholder farmers for information sharing and to organize themselves and work as legitimate groups and operate independently.
The development of multi-stakeholders' platform in Cameroon was the pathway for intervention in which actors were involved to better understand their roles in cassava value chain development by linking agricultural technologies and best practice development to market demand. It also created linkages with other national and regional initiatives and programs to improve communication and information exchange. This paper describe and analyze the whole process as a successive chain of action played by actors concerned, and substantiate what has been achieved so far and what needs to be done for the benefit of farmers. Investment in stakeholders' platform and involving a wide range of public-private-sector service providers along the entire cassava value chain is very important to maximize benefits gained from improvement in crop yields.
MATERIALS AND METHOD
In order to understand product flows of cassava and actors along its value chain in Cameroon, a study was conducted in three antennas (Ebolowa, Bertoua and Bamenda) of PNDRT with the aid of structured questionnaires, interviewing producers, processors, transporters, marketers and consumers of cassava and its derived products. In addition stakeholders in cassava research-for-development were invited to a workshop for discussion on opportunities and challenges limiting cassava development. Identification of respondents and stakeholders was facilitated by agric officers and extension workers in the three antennas. The data collected were coded, entered and analyzed using Statistical Package for Social Scientists (SPSS), 16th version (Carver and Nash, 2009 ). Combinations of analyses, descriptive statistics, cross tabulations and percentages were undertaken.
Sample frame and data collection
Data were collected in Ebolowa, Bertoua and Bamenda antennas. The sites were selected purposively because Ebolowa and Bertoua are areas of high cassava production and consumption while Bamenda antenna is the least in Cameroon. Primary data were collected at both household and market levels. Household data were collected from both producers and consumers while at market level, both traders and transporters were interviewed. A total of 120 households were randomly selected to get the information related to production and consumption; 16 small-scale processors randomly selected to have the information on processing; 64 traders randomly selected to have the information on trading and 20 transporters randomly selected to have the information on transportation of cassava. Interviews were conducted by administering a specific questionnaire to each category of respondents (producers/consumers, processors, traders and transporters).
Actors of the chain
The value chain for cassava in the study area had only forward linkage with the main nodes being the production, transportation, processing, marketing and consumption. The forward linkage after farm production involves middlemen who buy and retail raw cassava in village and urban markets or to consumers for processing. Challenges include the lack of financial institutions, high interest rates, unreliable supply and transportation, transaction costs, inappropriate processing equipment and competitiveness along the chain. To understand how cassava products move along the chain from production to consumption, it was Njukwe et al. 385 necessary to identify the role played by each actor in the chain as they are mutually dependent.
Producers
This is the first link in the chain mostly located in rural areas with inadequate infrastructural development that force them to sell their cassava in fresh form. The quantity sold varies by the size of cassava fields, amount harvested and food requirement of households. Most of the cassava roots they harvest are sold at farm gate and at the village markets to small traders or retailers. Their common source of planting material is from own farms and neighbors while weeding is usually carried out manually with hoes. Traditional methods of cassava processing are carried out mainly by women and at the household level for domestic consumption. In some cases in the study area, producers bring their produce directly to the market but are not permanent actors on the wholesale markets as they are there only during the harvest period.
Retailers
They are usually located closer within their communities and play an important role in gathering cassava at collection points and delivering it to either wholesale or ultimate consumers in small quantities of a convenient form. They buy fresh roots and other cassava products such as cassava leaves including products (chips and flour) that are shelf-stable and then hire vehicles to transport to the village or urban markets and along road sides. Sources of capital are mainly from their own saving or friends. Moreover, they have limited information on production and marketing of cassava.
Wholesalers
The wholesalers concentrate the various loads of retailers into large units and supply the majority of cassava tubers to urban or regional markets. Such traders usually buy from several retailers and sometimes from the producers directly and hire vehicles to transport the roots to the urban centers. Wholesalers provide information to their suppliers and at time some money to ease transaction and build storage facilities.
Transporters
The first post-harvest task is transportation from the site of production and harvest to the site of processing and utilization. In the study, transporters gather together small quantities scattered in different locations in a single load to the market. Transportation from field to home is by way of trucks, motor bike and bicycle, but mostly by head-load or back-load. The perishability of the fresh cassava roots and high weight makes transportation of the tubers difficult and expensive.
Processors
They process cassava to reduce their moisture content to a point where all physiological reactions and microbial growth are inhibited and can tremendously increase the short shelf-life of cassava roots. In the study area, it was observed that the removal of moisture from cassava roots is accomplished by sun drying with limited access to oven and dominated by women. Processors are generally found at the household level using various methods to process cassava roots into numerous products and utilized in various ways according to local customs and preferences. Manual and rudimentary equipment is common for chip processing and for household consumption while surplus is sold to retailers or other consumers, very often in small quantities.
Consumers
These are the final users of cassava products. These include household consumers who mainly buy fresh roots and leaves from farmers and retailers for their domestic consumption. In some cases, household consumers buy intermediate products such as chips and flour which is further processed and consumed at home. Another group of consumers are those who consume cassava and cassava products away from their homes. Since all producers consume cassava in the study area, they were interviewed as one entity.
Stakeholders' workshop
To address the knowledge gap of actors in the value chain and to create awareness regarding the benefits of working together, stakeholders' workshop was organized. Multistakeholders' platform was initiated in 2004, bringing together different stakeholders with interest in cassava value chain and engaging them in a process of dialogue and collective learning that improves decision-making, action and innovation. The core role was to improve coordination and collaboration along the value chain, resulting in more efficient and equitable linkages that benefit all the actors. Where market linkages are weak as is the case in rural areas, small and medium-sized producers, processors and traders are forced to depend on scanty information and business opportunities. They tend to have a narrow picture of their sector, which brings suspicion and mistrust among the various actors, contributing to overall stagnation of the entire sector. Five categories of stakeholders were identified as important in the value chain; research partners who are involved directly in the research for development process and include universities and national research institutes; development partners who participate in technology evaluation and transfer and include international and national NGOs; farmer associations who participate in technology evaluation and use; policy makers who play an important role in influencing the direction of research programs/development and private sector who participate in the provision of inputs and uptake of products from farmers. The inclusion of the private sector is necessary for sustainability, market development, and competitive pricing and product provision. Thus, various partners play different roles in helping to link research to development for technology evaluation, promotion and dissemination. To achieve successful partnership among stakeholders, collaboration is formalized through appropriate agreements with memorandum of understanding (MoU) or letter of agreement (LoA) that clearly define responsibilities, expectations and ownership and is required for a specific level of product based on partner's category, status, geographic location, years of experience, current activities and capacity (technical, financial, human and logistics). This collaborative scheme also requires periodical meetings for appropriate knowledge sharing for cassava producers, processors and marketers and in the development of infrastructural facilities. with the following specific objectives; identify actors/partners in the value chain; identify and categorize constraints; initiate synergy among actors and link actors in the value chain. It was also an occasion for actors in the value chain to know each other better, to network among themselves and to complement their efforts. In addition to workshop objectives, we also review progress and constraints from the previous workshop and explore new opportunities for improved technologies.
Gross Margin and the Net Farm Income (NFI) for cassava production
The data for Gross Margin and the Net Farm Income (NFI) were obtained from primary and secondary sources. The primary data was generated directly from cassava producers in the study area with structured questionnaire on socio-economic characteristics of farmers and other information relating to inputs (labour, planting material, fertilizer) used in production and quantity produced. The secondary data was obtained from the National Program for Roots and Tuber Development (PNDRT). Data obtained was analyzed using inferential statistics for Gross Margin and Net Farm Income to determine profitability. The Gross Margin (GM) which is the difference between the Gross Farm Revenue (GFR) and the Total Variable Cost (XPxi) incurred is obtained as reported by Fakayode et al. (2012) .
Where: GM = Gross Margin (FCFA/ha) XiiPXii =Total fixed cost spent on the i th fixed input ∑ = Addition sign Here, fixed cost refers to the depreciating values of the fixed cost employed since the fixed cost of the items like hoe, cutlass etc are used within a cropping season while variable cost refers to inputs used and varies with production.
RESULTS AND DISCUSSION
The actors in cassava value chain in the study area had a forward linkage with the main nodes being the production, transportation, processing, marketing and consumption. The forward linkage after harvest involves retailers who are engaged in buying and marketing of fresh cassava and processed products to consumers. This structure is contrary to the findings by Sewando (2012) who found that cassava value chain is divided into backward and forward linkages; the backward link starting with farmers towards the input suppliers. Table 1 presents the proportion of actors considered in the study. A total of 120 producers/consumers, 16 small-scale processors, 20 transporter and 64 traders were interviewed. Ebolowa antenna (45.83%) had relatively higher number of producers/consumers followed by Bertoua antenna (37.50%) and lastly Bamenda antenna (16.67%) probably indicating the trend of cassava importance within the antennas as reported by PNDRT (2005) . Number of traders interviewed also varied in the order Ebolowa (39.06%), Bertoua (31.25%) and Bamenda (29.69%); transporters in the order Ebolowa (50.00%), Bertoua (30.00%) and Bamenda (20.00%); processors in the order Ebolowa (50%), Bertoua (31.25%) and Bamenda (18.75) . Table 2 indicates the socio-economic profile of respondent and result shows that the major factors affecting cassava enterprise development were age (60.84%) above 45 and educational status (76.67%) below primary while women represent 65.83%. This agrees with Pur, Ibrahim and Sabo (2007) and Nwakor et al. (2008) , that the level of youths involvement in agriculture has reduced due to schooling and part-time farming. Figure 1 indicates that source of capital for production is mostly from own resources (85%) with very little proportion from friends (6.67%) and NGOs/associations (5.83%) and almost nothing from micro-finance scheme (2.5%) meanwhile collective action and farmer groups have the potential to enhance farmers' access to credit and markets and would help the small-scale farmers to pool together their resources to carry out activities which cannot be done by individual farmers and as business entities but farmer groups rarely self-organize on a formal basis in the study area and also reported by Markelova et al. (2009) . Source of planting material indicate that 41.67% obtain planting material from own field, 22.5% from neighbor, 18.33% from NGOs and associations, 12.5% from research institute and 5% from government extension service (Figure 2) . This indicates that government extension services are weak in technology dissemination. Transportation of cassava roots from field to home in the study area ( Figure  3 ) is by way of hand-pushed trucks (25%), motor bike and bicycle (15%), but mostly by head-load or back-load (60%) which agrees with the finding of Tshiunza et al. (1997) in a study which covered the six major African cassava producing countries (Cote d'Ivoire, D.R. Congo, Ghana, Nigeria and Tanzania) where transportation from field to home is by way of motor vehicle (15 percent), bicycles (9 percent), carts (6 percent), but mostly by head-load or back-load (70 percent) and women represent 81 percent of people involved in cassava transportation. Table 3 indicate that 32.50% of cassava is consumed fresh and 67.50% is processed and for the products, 51.67% is sold in village market, 23.33% to retailers, 13.33% at farm-gate and 11.67% by the road side probably because cassava is bulky and has short shelf-life. Nweke (1994) also indicated that an average of 40 % of cassava per field is planted purposely for sale while Tshiunza et al. (1997) revealed that 85 % of the farm output is carried directly to farmers' homes, 10 percent directly to market places and 5 percent to processing places. Table 4 indicate that men and women are involved in small-scale cassava processing but women (68.75%) dominate and mostly carry harvested cassava to the market (40%) while men's transportation is almost (Table 5) . Traders attributed the cause of low quality products to poor and inadequate equipment that is manually carried out and according to processors, inability to access needed equipment is the major cause of the poor product quality including poor transportation of fresh cassava from field to processing units, lack of quality control and standard, reliance on sun as a means of drying, poor market linkage and no proper coordination of the processor groups. Producers indicated costs of production, pest and disease pressure, lack of processing equipment, transportation and transaction costs and limited access to market, credit and improved planting material as major challenges. However, Table 6 indicate that cassava production is profitable as revealed by a Gross Margin and the Net Farm Income (NFI) of 575,470 FCFA (1150.94 USD) and 465,080 FCFA (930.16 USD) per hectare respectively with prospects of expansion from government initiatives and research. For products diversification and income generation, processors were trained on High Quality Cassava Flour (Abass, 2006) while producers learned to organize themselves and work as legitimate groups and operate independently. For instance before year 2000, cassava marketing in Mbouda (05°38′N; 10°15′E and 249 masl), Bamenda antenna was on individual basis and dominated by traders from Central Africa Republic (CAR), Gabon and Congo Brazzaville. Supply was insufficient and irregular while quality was poor coupled with irregular payment with varying price and high transportation costs. In this study, we promoted group marketing and linkages among actors and in year 2005, Femme Dynamique Développement de Manioc (FEDDMA) was initiated in Mbouda by 10 female traders and collection points set up in neighboring villages. Members contributed initial capital with monthly levy to cater for taxes, electricity and water bills, equipment repairs and casual labour. Cassava chips from retailers is sorted, graded and milled in a whale-house for export to Libreville and Port Gentile in Gabon, Congo Brazzaville and small portion for domestic markets. Exchange visits were organized in Mbouda and FEDDMA participated in stakeholders' workshop to share experiences. At the end, synergies was successfully established among actors and technical services, including research, extension and NGOs and farmers grouped to jointly produce and market their produce and products. There were cluster of inputs suppliers (cuttings, fertilizer and machinery) and platform of producers, traders, transporters, machine fabricators and processors.
Farmers were encouraged to work in co-operative and set a minimum selling price to limit unfair competition between them. They make phone calls to find out the market price and then agree to set their minimum selling price at 10,000 FCFA per bag of 100 kg which is approximately 20 USD per bag. Before they organized themselves, they could sell at a loss because they did not know the prices charged by other producers and traders would often cheat them. Not every actor in the value chain is happy with this arrangement especially retailers who buys in bulk from farmers and sells to wholesalers who resell in the market because negotiations have become difficult as most farmers have the same minimum selling price and retailers are forced to sell even when their profit margin is reduced. Retailers may not be happy but members (farmers) of co-operative are pleased that working in solidarity is bringing financial rewards as cooperatives are formed to pool members' efforts and to help farmers save time and produce more at a lower cost.
Today, there are registered producers organizations, processors and marketers union with diversified products for regional and international markets and a structure at the ministry of small and medium-size enterprises for monitoring, standardization and certification that periodically organize cassava festival to sensitize stakeholders and actors. The future of cassava in Cameroon depends very much upon development of improved products to meet the expectations of producers, transporters and consumers and on its suitability for alternative uses. There is also need to build producers' Njukwe et al. 391 capacity on commercial faming designed to explore market opportunities by identifying potential markets, establishing more cost-effective enterprises, enhancing organizational, production, processing and consumption capacities. Reinforcement of stakeholders' platform and involving a wide range of public-private-sector service providers along the entire cassava value chain as mechanism for appropriate knowledge sharing at the community, regional and national level will raise awareness for professionalization of actors on policies governing each sub-sector for profit oriented and sustainable cassava production. It will also enable actors to identify and address their real needs and constraints and prioritize for collective action. There is no need spending resources on improving production on the farm if the transportation of the product is expensive or the processing and marketing are inefficient.
